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(54) DETECTION OF ENTEROVIRUS AND DISCRIMINATION OF THE SAME 

(57)Abstract: 

PURPOSE: To detect Picornaviridae such as Enterovirus, etc., by amplifying a Specific region of 
Enterovirus and detecting amplified gene DNA. 

CONSTITUTION: An oligonucleotide (e.g. CTACTTTGGGTGTCCGTGTT) having complementarity 
to a common type part in the upstream of a gene region coding a part of 5'-non-translated region of 
Enterovirus, a part of VP4 and VP2 proteins, and an oligonucleotide (e.g. 

TGGTGGTGGAAGTTGCCTGA) having complementarity to a common type part in the downstream 
are subjected to be primers of the PCR method. The amplified gene DNA is detected by 
polyacrylamide gel electrophoresis, etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (i) The oligonucleotide which has a complementarity is used for the mold intersection of the 
upstream of the gene field which carries out the code of a part of 5 ? -untranslation region of enterovirus, 
and some ****4 and ****2 proteins, and a down-stream mold intersection as a primer. The method of 
detecting the enterovirus characterized by amplifying the gene field which carries out the code of some 
****4 m £ ****2 proteins which have a specific base sequence in a part of 5'-untranslation region of 
enterovirus, and the human serum protein type of enterovirus, and detecting the (ii) this magnification 
gene DNA. 

[Claim 2] (i) A part of S'-untranslation region of an enterovirus separation stock with a strange human 
serum protein type The oligonucleotide which has a complementarity is used for the mold intersection of 
the upstream of the gene field which carries out the code of some ****4 and ****2 proteins, and a 
down-stream mold intersection as a primer. The gene field which carries out the code of some ****4 
and ****2 proteins with which a human serum protein type has a specific base sequence in a part of 5 ? - 
untranslation region of a strange enterovirus separation stock and the human serum protein type of 
enterovirus is amplified. This magnification gene DNA is solid-phase-ized to a microplate. A part of 5 ! - 
untranslation region of the epidemic enterovirus separation stock of known [ human serum protein type / 
(ii) ] The oligonucleotide which has a complementarity is used for the mold intersection of the upstream 
of the gene field which carries out the code of some ****4 and ****2 proteins, and a down-stream mold 
intersection as a primer. And carry out an indicator and it considers as the DNA probe for human serum 
protein type discernment, the gene field which carries out the code of some ****4 and ****2 proteins 
with which a human serum protein type has a specific base sequence in a part of 5'-untranslation region 
of a known epidemic enterovirus separation stock, and the human serum protein type of enterovirus — 
magnification - (iii) this DNA probe ~ the DNA solid phase-ized microplate of the above (i) ~ in 
addition, the human serum protein type discernment approach of the enterovirus which is made to carry 
out hybridization under **** conditions, and is characterized by analyzing the class of joint probe. 
[Claim 3] (i) The oligonucleotide which has a complementarity in the mold intersection of the upstream 
of the gene field which carries out the code of a part of 5'-untranslation region of enterovirus and some 
****4 and ****2 proteins is the following array (1). 
CTACTTTGGGTGTCCGTGTT (1) 

The oligonucleotide which comes out, has the base sequence shown and has a complementarity in a 
down-stream mold intersection is the following array (2). 
TGGTGGTGGAAGTTGCCTGA (2) 

Detection or the discernment approach of claim 1 characterized by being the oligonucleotide which 
comes out and has the array shown, or the enterovirus of 2. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention detects enterovirus to high sensitivity, and relates to the approach 

of identifying a human serum protein type. 

[0002] 

[Description of the Prior Art] It is difficult to presume the virus which the enterovirus (Enterovirus) 
belonging to the Picornaviridae (Picornaviridae) is classified into about 70 kinds of human serum 
protein types, and the rhinovirus (Rhinovirus) which similarly belongs to the Picornaviridae is classified 
into about 100 kinds of human serum protein types, shows a variegated infectious disease, and becomes 
a cause from a clinical manifestation. Therefore, separation identification of a virus is needed for 
deciding a pathogen. However, a current enterovirus separation method of identification separates a 
virus using cultivation, and the protection test is further needed for identification. And two - four weeks 
is required for the isolation culture of these viruses. The separation stock which the protection test which 
furthermore used the neutralization antiserum of a standard stock cannot human serum protein type 
judge appears frequently. This is considered for the gene of enterovirus to vary extremely in a nature at 
high speed, and production of the antiserum which always neutralizes a fresh separation stock is needed 
for these solutions. In chlamydia (Chlamydia), the approach of detecting for a short time, using a DNA 
probe as a direct detection method of the pathogen of an infectious disease is established. However, the 
detection sensitivity is low, and in enterovirus, in order that the amount of viruses required for the probe 
method may not be obtained from a patient specimen but the gene of enterovirus may vary to a high 
speed extremely still like previous statement, the difficulty of identification is expected with the oligo 
probe of a standard stock. High sensitivity and polymerase chain reaction method [Polymerase Chain 
Reaction which amplifies DNA specifically Law, ; which writes this as the "PCR method" below, after 
Saiki et al., Science, 230 volumes, pl350-1354, and 1985 reference] are developed the PCR method 
using a primer complementary to the base sequence of a 5'-untranslation region, and 5 f by the PCR 
method using the primer which has a complementarity in the base sequence of the gene field which 
carries out the code of the ****4 and ****2 protein in - untranslation region [Rotbart. by which 
enterovirus is detected H. and 5.J. - Clinical microbiology, and 28 438-442 (1990); Olive.D., M., 5 
J.general Virology., 71, and 2141-2147 (1990) - ] . However, these approaches cannot identify the 
human serum protein type of enterovirus, therefore enterovirus is detected in a higher precision and the 
approach of judging a human serum protein type is searched for. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the approach of judging the 
human serum protein type of enterovirus in a high precision while it can detect picornaviruses, such as 
enterovirus and rhinovirus, in a high precision. 
[0004] 

[Means for Solving the Problem] this invention persons have a specific base sequence in a part of 5 ? - 
untranslation region of enterovirus, and the human serum protein type of enterovirus. Detection [ high 
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sensitivity picornaviruses /, such as enterovirus, ] is possible by amplifying a field including the gene 
field which carries out the code of some ****4 and ****2 proteins, and detecting this magnification 
gene DN A, Furthermore, a human serum protein type uses a known epidemia enterovirus separation 
stock for this magnification gene DNA, and the same field as the above is combined under the produced 
DNA probe which amplified and carried out the indicator, and **** conditions. By detecting the joint 
indicator DNA and analyzing the class of united probe, it finds out that discernment of the highly 
precise human serum protein type of enterovirus is possible, and came to complete this invention. 
[0005] According to this invention, in this way A part of 5'-untranslation region of 1 . (i) enterovirus The 
oligonucleotide which has a complementarity is used for the mold intersection of the upstream of the 
gene field which carries out the code of some ****4 and ****2 proteins, and a down-stream mold 
intersection as a primer. The gene field which carries out the code of some ****4 and ****2 proteins 
which have a specific base sequence in a part of 5'-untranslation region of enterovirus and the human 
serum protein type of enterovirus is amplified, (ii) The method of detecting the enterovirus characterized 
by detecting this magnification gene DNA, 2. A part of 5 f -untranslation region of an enterovirus 
separation stock with the strange (i) human serum protein type The oligonucleotide which has a 
complementarity is used for the mold intersection of the upstream of the gene field which carries out the 
code of some ****4 and ****2 proteins, and a down-stream mold intersection as a primer. The gene • 
field which carries out the code of some ****4 and ****2 proteins with which a human serum protein 
type has a specific base sequence in a part of 5 f -untranslation region of a strange enterovirus separation 
stock and the human serum protein type of enterovirus is amplified. This magnification gene DNA is 
solid-phase-ized to a microplate. A part of S'-untranslation region of the separation stock of the epidemia 
enterovirus of known [ human serum protein type / (ii) ] The oligonucleotide which has a 
complementarity is used for the mold intersection of the upstream of the gene field which carries out the 
code of some ****4 and ****2 proteins, and a down-stream mold intersection as a primer. And carry 
out an indicator and it considers as the DNA probe for human serum protein type discernment, the gene 
field which carries out the code of some ****4 and ****2 proteins with which a human serum protein 
type has a specific base sequence in a part of 5'-untranslation region of a known epidemia enterovirus 
separation stock, and the human serum protein type of enterovirus ~ magnification — A DNA probe is 
added to the DNA solid phase-ized microplate of the above (i). (iii) The human serum protein type 
discernment approach of the enterovirus which is made to carry out hybridization under **** 
conditions, and is characterized by analyzing the class of joint probe, 3. The oligonucleotide which has a 
complementarity in the mold intersection of the upstream of the gene field which carries out the code of 
a part of 5'-untranslation region of (i) enterovirus and some ****4 and ****2 proteins is the following 
array (1). 

CTACTTTGGGTGTCCGTGTT (1) 

The oligonucleotide which comes out, has the base sequence shown and has a complementarity in a 
down-stream mold intersection is the following array. TGGTGGTGGAAGTTGCCTGA (2) 
Detection or the discernment approach of of the above 1 or the enterovirus of 2 characterized by being 
the oligonucleotide which comes out and has the base sequence shown is offered. 
[0006] Detection and the discernment approach of the enterovirus of this invention are further explained 
to a detail below, a particle symmetrical with the regular icosahedron of the ether resistance in which 
"picornavirus" does not have an envelope in this specification - it is - the diameter of 20-3 Onm ~ it is - 
a core - single stranded RNA - having - the molecular weight of this RNA - about 2.5x106 it is - the 
virion which has infectivity and has the function of mRNA is meant, moreover, "enterovirus" - the 
above-mentioned Picornaviridae - belonging - and pH3.0 - stable - the buoyant density in the inside 
of CsCl - 1.32-1.35g/cm3 it is - virion is meant and the Coxsackie A group virus, the Coxsackie B 
group virus, echovirus, enterovirus, a poliovirus, etc. are included by this enterovirus, further - 
"rhino virus" ~ the above-mentioned Picornaviridae - belonging ~ and pH3.0 - unstable - the buoyant 
density in the inside of CsCl - 1 .38 - 1 .40 g/cm2 it is - virion is meant. One description of this 
invention is to identify the human serum protein type of this enterovirus while detecting enterovirus by 
analyzing the class of probe which the human serum protein type increased a part of gene of the strange 
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enterovirus separation stock origin, made combine by the hybridization under the DNA probe and the 
**** conditions that magnification and the human serum protein type which carried out the indicator 
produced the same field from the gene of a known epidemia enterovirus separation stock, and combined. 
Such an approach enables it to identify the human serum protein type of enterovirus, while enterovirus is 
detectable in a high precision. 

[0007] Since a close relationship [ a human serum protein type / between those with about 70 sorts, and 
each human serum protein type ], as for enterovirus, it is desirable to use the hybridization under the 
**** conditions which discernment of a human serum protein type is difficult, and are used by this 
invention on the occasion of discernment of a human serum protein type on the usual hybridization 
conditions. Here, the hybridization under **** conditions means the hybridization under existence of a 
formamide. Especially the abundance of the formamide in this hybridization condition usually has 40 - 
60% of desirable within the limits 20 to 70%, and especially reaction temperature has desirable within 
the limits of 40-60 degrees C 40-70 degrees C. Although there is especially no limit in reaction time, 
within the limits of 1 - 24 hours is usually suitable. Although a standard stock and a separation stock 
(they are a vaccine stock and a decomposition stock in the case of a poliovirus) will be distinguished in 
the same human serum protein type and discernment of the human serum protein type of a separation 
stock is impossible in the hybridization under the above-mentioned **** conditions As a source of 
enterovirus gene DNA for the DNA probe creation for human serum protein type discernment The DNA 
probe for human serum protein type discernment by which the human serum protein type was created 
using the known epidemia enterovirus separation stock (namely, enterovirus stock which was in fashion 
and was separated within the past ten years) is used. It becomes discriminable [ detection of each 
enterovirus, and a human serum protein type ] by performing hybridization under the above-mentioned 
**** conditions, and analyzing a joint pattern. 

[0008] Magnification of a gene field including the human serum protein type specific base sequence of 
enterovirus, i.e., "the gene field which carries out the code of some ****4 and ****2 proteins which 
have a specific base sequence in a part of 5'-untranslation region of enterovirus and the human serum 
protein type of enterovirus", can be performed as follows. First, the isolation culture stock from clinical 
specimens, such as cerebrospinal fluid extracted at the time of a medical examination, and a clinical 
specimen and the human serum protein type by which subculture is carried out extract RNA from a 
known enterovirus standard stock etc. with a conventional method, and produces cDNA for this extract 
RNA using reverse transcriptase. The die length which includes the gene field which carries out the code 
of the 5'-untranslation region of enterovirus, and ****4 and ****2 for the oligonucleotide which has a 
human serum protein type specific base sequence, i.e., "the oligonucleotide which has a 
complementarity in the mold intersection of the upstream of the gene field which carries out the code of 
a part of 5 f -untranslation region of an enterovirus separation stock and some ****4 and ****2 proteins, 
and a down-stream mold intersection", as a primer in this cDNA amplifies the gene DNA field of about 
650 bases, the PCR method for which magnification of a gene is usually used — [ ~ JP,61-274697,A, 
JP,62-281,A, 239 Sakai sScience(s), and p487-491 reference] can perform the detail of this PCR method 
easily. 

[0009] On the occasion of magnification of a gene field including the human serum protein type specific 
base sequence of enterovirus, as an oligonucleotide which can be used as a primer The oligonucleotide 
which has a complementarity in the mold intersection of the upstream of a gene field including a human 
serum protein type specific base sequence, and a down-stream mold intersection, Namely, if "the 
oligonucleotide which has a complementarity in the mold intersection of the upstream of the gene field 
which carries out the code of a part of 5 f -untranslation region of enterovirus and some ***M and ****2 
proteins, and a down-stream mold intersection" is used for coincidence You may be what kind of 
oligonucleotide. It is appropriate to use as a primer the oligonucleotide which was specific to 
enterovirus, and set the high base sequence of similarity as the 5 ? -untranslation region (upstream mold 
intersection) and ****2 field (down- stream mold intersection) between seeds, and carried out 
chemosynthesis in them based on the base sequence based on desirable known human serum protein 
type specific base sequence data. 
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[0010] As the primer which carried out chemosynthesis, i.e., an oligonucleotide which has a 
complementarity in the mold intersection of the upstream of an enterovirus specific gene field, it is the 
following array (1). 
CTACTTTGGGTGTCCGTGTT (1) 

The oligonucleotide which has a complementarity in a down-stream mold intersection is the following 
array (2). 

TGGTGGTGGAAGTTGCCTGA (2) 

It is more desirable to use the primer which comes out and has the base sequence shown. The 
chemosynthesis of the primer mentioned above is model 381 -A, the known the nucleic-acid-biosynthesis 
machine usually used, for example, Applied Biosystem make, in itself. It can carry out easily with the 
solid phase synthesis method using a DNA synthesis machine etc. Like the above, polyacrylamide gel 
electrophoresis, agarose gel electrophoresis, etc. which are usually used can separate, and the gene field 
DNA including the human serum protein type specific base sequence of the enterovirus which was 
carried out and was amplified by the PCR method can be detected as a band, and, thereby, can check the 
gene DNA of the enterovirus origin. In addition, detection of the DNA band after electrophoresis can be 
dyed by the ethidium bromide, and UV irradiation can perform it easily. 

[001 1] DNA of "the gene field which carries out the code of some ****4 and ****2 proteins with which 
a human serum protein type has a specific base sequence in a part of 5'-untranslation region of a strange 
enterovirus separation stock and the human serum protein type of enterovirus" obtained by the approach 
explained in full detail above is denatured with a conventional method, and it fixes on a microplate, and 
considers as Sample DNA (this may be called "solid phase-ized DNA" below), the approach same on 
the other hand as the above — DNA of "the gene field which carries out the code of some ****4 and 
****2 proteins with which a human serum protein type has a specific base sequence in a part of 5'- 
untranslation region of a known epidemia enterovirus separation stock, and the human serum protein 
type of enterovirus" - magnification - and an indicator can be carried out and it can consider as the 
DNA probe for human serum protein type discernment. The indicator of this DNA probe for human 
serum protein type discernment changes and uses for Biotin dUTP a part of dTTP used for example, for 
a DNA magnification reaction, and can carry it out easily by performing DNA magnification. 
[0012] the solid phase-ized DNA (sample DNA) above-mentioned after denaturing various kinds of 
DNA probes for human serum protein type discernment obtained in this way — in addition, the human 
serum protein type of enterovirus used for preparation of solid phase-ized DNA (sample DNA) is 
discriminable by carrying out hybridization under said **** conditions, and detecting the class and 
amount of the DNA probe for human serum protein type discernment which were combined to solid 
phase-ized DNA using enzyme-labeling avidin etc. 



[Example] Hereafter, an example is given and this invention is further explained to a detail. 
Example 1 It experimented using the 3 1 following kinds of human serum protein type picornavirus 
standard stocks by which subculture is carried out in detection of a picornavirus standard stock, and 
(Discernment A) use microorganism National Institute of Health of a human serum protein type. Each of 
such picornaviruses is standard stocks with which the human serum protein type is identified by the 
protection test which used the specific antiserum. 



[0013] 



[0014] 
[Table 1] 
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[0015] (B) The precipitate after settling extract above-mentioned each virus liquid of RNA by 
ultracentrifuge actuation by shoe cloth 15% It collected in Tris-EDTA, the phenol/chloroform extraction 
was performed, and ethanol precipitate was performed. 

(C) cDNA which originates in each virus using a reverse transcriptase (Bthesda Research Laboratories) 
by using as mold each RNA obtained by the synthetic aforementioned (B) term of cDNA was 
compounded. 

[0016] (D) the primer pair which can amplify the gene of the picornavirus of the synthetic 
aforementioned (A) term of the primer for PCR in common - a human serum protein type — the 
following array (1) which has a complementarity to each of a 5 f -untranslation region and ****2 field 
based on the base sequence of the gene field which carries out the code of the ****4 and ****2 protein 
with a specific base sequence, and array (2) CTACTTTGGGTGTCCGTGTT (1) 
TGGTGGTGGAAGTTGCCTGA (2) 

the primer of 20 bases shown by********** - phospho friend DAITO (Phosphoramidite) - law - 
Applied Biosystem make and model 381 -A It compounded using the DNA synthesis machine, refined 
using the OPCTM cartridge, and was used as a primer of PCR. 

[0017] (E) Magnification of the gene for solid phase-ized DNA preparation (sample DNA) (PCR) 
As reaction mixture, it is 10X. Buffer-solution (Reaction Buffer) lOmicrol for a reaction, Deoxy 
nucleotide 3 -phosphoric-acid mixed liquor (dATP, dCTP, dGTP, and dTTP; 1.25 mM each content) 
16microl, The above-mentioned synthetic primer (1) (50microM) 2.0microl and the above-mentioned 
synthetic primer (2) (50microM) 2.0microl, Picornavirus cDNA compounded by the aforementioned (C) 
term Distilled water is added to lOOng-lmicrog and Taq polymerase (TAKARA SHUZO make) lmicrol 
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(5Unit), and it is total lOOmicrol. What was carried out was prepared. The denaturation process of a base 
acid was set up for 95-degree-C 30 seconds, it set up 1 minute and 45-degree-C base chain expanding 
process for the annealing process in 72-degree-C 2 minutes, and 1 cycle amplified 35 cycles of targets 
DNA using the amplification system (amplification system; SHITASU). This magnification gene was 
used as a sample DNA for solid-phase-izing. 

[001 8] (F) Magnification of the gene for DNA probe preparation for human serum protein type 
discernment (PCR) 

It is 10X as reaction mixture. Buffer-solution (Reaction Buffer) lOmicrofor reaction 1, Deoxy nucleotide 
3-phosphoric-acid mixed liquor (dATP, dCTP, and dGTP; 1.25 mM(s)each dTTP; 0.94 mM) 16microl, 
Biotin-1 l-dUTP(Enzo Diagnostics)16.7microl, The above-mentioned synthetic primer (1) (SOmicroM) 
2.0microl and the above-mentioned synthetic primer (2) (SOmicroM) 2.0microl, Picornavirus 
cDNAlOOng-lmicrog compounded by the aforementioned (C) term It reaches, distilled water is added to 
Taq polymerase (TAKARA SHUZO) lmicrol (5Unit), and it is total lOOmicrol. What was carried out 
was prepared. The denaturation process of a base chain is set up for 95-degree-C 30 seconds, it sets up 1 
minute and 45-degree-C base chain expanding process for an annealing process in 72-degree-C 2 
minutes, and 1 cycle is amplification. 35 cycles of targets DNA were amplified using the system 
(SHITASU). The gene DNA by which the indicator was carried out by this biotin was used as a DNA 
probe for human serum protein type discernment. 

[0019] (G) The ethidium bromide was added to agarose gel of 3.0% of checks of the magnification gene 
DNA by gel electrophoresis ml 0.5microg /, and electrophoresis of DNA amplified by the above (E) and 
the (F) term was performed. 254nm ultraviolet rays were irradiated after migration, the coloring reaction 
of the ethidium bromide detected the DNA band, and the target DNA band of about 650 bases 
originating in the gene field which carries out the code of some ****4 and ****2 proteins which have a 
specific base sequence in the part and human serum protein type of a S'-untranslation region of 
enterovirus was checked. 

(H) The gene DNA amplified by purification of Magnification DNA, the density measurement above 
(E), and the (F) term was settled after an extract and using ethanol under a phenol/chloroform, it 
collected, and concentration was computed with the absorbance of 260nm. 
[0020] (I) Plate hybridization microplate solid phase technique (Inouye 

Hondo.J.Cli.Microbiol.28:1469.1990) It carried out by the strange method. They are 1.5M NaCl, lOmM 
sodium phosphate, and lOmM after thermal denaturation and about 50ng / lOOmicrol/well in the sample 
DNA refined by the above-mentioned (H) term. It is a microplate (NUNC-IMMUNO PLATE 
MAXISORP F96) under EDTA existence. It solid-phase-ized in 37-degree-C 2 hours. This was washed 
3 times by PBS-Tween 20, and the unreacted sample DNA was removed. Hybridization performed 
1 .25ng / 50 degree C of lOOmicrol/well for the DNA probe for human serum protein type discernment 
refined by the aforementioned (H) term to said microplate after thermal denaturation for 8 hours under 
50% formamide, 0.75MNaCl, 0.1%Tween 20, and Salmon sperm 50microg/ml existence. The 
microplate was washed 3 times by PBS-Tween 20 after hybridization, and the DNA probe for unreacted 
human serum protein type discernment was removed, next, 1:1,000 diluent (1%BSA, 0.1% Triton X- 
100, and PBS-Tween 20) of peroxidase-labeling streptoavidin — dropping — it was made to react for 
room temperature 2 hours It is after 3 times washing, 0.01 2%H2 02 and 0.04% alt.phenylenediamine, 
and 0.05/0.024M at PBS-Tween 20 about a microplate again. An sodium phosphate-citric acid (pH5.0) 
is made to react in the state of protection from light at a room temperature in addition for 30 minutes so 
that it may become 1 OOmicrol/well, and it is 4 Ns. 50micro 1/well of sulfuric acids was added, and the 
reaction was stopped. The absorbance (OD) was measured for the amount of coloring of the microplate 
produced by the reaction on the wavelength of 492nm using the microplate reader (Biorad make). It 
asked for the binding fraction (%) of the DNA probe for human serum protein type discernment from 
the absorbance of each microplate as follows. 

Binding fraction (%) =(OD value of hybridization of solid phase-ized DNA [ of the OD value / same 
human serum protein type virus origin of the hybridization of a solid phase-ized DNA of the human 
serum protein type virus origin and the DNA probe for discernment which are different in ** ], and 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/24/2007 



jr,uo-31 1900,A [DETAIL^^Se^^l©^ 



Page 7 of 12 



DNA probe for discernment) xlOO. 

The result is shown in the 1st table. In addition, each null column in the 1st table is the value of less than 

10% of association. 

[0021] 
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[0022] (J) The amplified target DNA band was detected by the gel electrophoresis after PCR about 
results and all the **** picornavirus standard stocks for consideration (31 shares). Moreover, as a result 
of performing plate hybridization, the cross reaction was not accepted between the magnification DNA 
of each human serum protein type origin as the joint pattern shown in the 1st table. It became clear from 
this joint pattern for detection of enterovirus and discernment of each human serum protein type to be 
possible. 

[0023] Example 2 It experimented using the enterovirus separation stock with which it dissociated from 
the patient of (Discernment A) use microorganism following of detection of an enterovirus separation 
stock, and a human serum protein type, and the human serum protein type was identified by the 
protection test using the specific antiserum, and the standard stock of an example 1. 
(1) Enterovirus separation stock [Table 3] 
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[0024] (2) Standard stock fTable 41 





41 


i (A4) 




2 


(B 2) 


n 


3 


(B3) 


» 


5 


(B 5) 




9 


(E9) 


n 


1 1 


(Ell) 




3 0 


(E 3 0) 




7 1 


(E 7 1 ) 




3 


(P V 3) 



[0025] (B) the experiment approach and the approach of each virus of the result above to the example 1 
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given in (B) term -- RNA - extracting -- an approach given in (** C) term - every cDNA was 
compounded. Furthermore, as a result of amplifying the gene for solid phase-ized DNA preparation by 
the approach given in (** E) term, amplifying the gene for DNA probe preparation for human serum 
protein type discernment by the approach given in (** F) term and performing gel electrophoresis given 
in (** G) term about these magnification genes DNA, the magnification gene DNA band originating in 
all the used stocks has been checked. After refining these magnification gene DNA by the approach 
given in (** H) term and performing density measurement, plate hybridization was carried out like (** 
I) term publication, and the binding fraction (%) of each probe was computed. The result is shown in the 
2nd table - the 4th table. In addition, the binding fraction of the null column of front Naka is 10% or less 
of value. 
[0026] 
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[Table 6] 
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[Table 7] 
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[0029] The cross reaction was not accepted between the same human serum protein types between solid 
phase-ized DNA of the standard stock origin of all the DNA probes and each human serum protein types 
of the used enterovirus separation stock a passage clear from the joint pattern shown in the 2nd table - 
the 4th table. On the other hand, about the separation stock in each human serum protein type, the high 
cross reaction was accepted on the epidemia viral isolation stock (between the same human serum 
protein types) separated within about ten years. The gene field where a human serum protein type has a 
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specific base sequence in said human serum protein type of a known epidemia enterovirus separation 
stock (stock separated within about ten years) from the above result was amplified, and when 
performing hybridization using the DNA probe for human serum protein type discernment obtained, it 
became clear for detection of epidemia enterovirus and discernment of a human serum protein type to be 
easily possible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention detects enterovirus to high sensitivity, and relates to the approach 
of identifying a human serum protein type. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation* 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] It is difficult to presume the virus which the enterovirus (Enterovirus) 
belonging to the Picornaviridae (Picornaviridae) is classified into about 70 kinds of human serum 
protein types, and the rhinovirus (Rhinovirus) which similarly belongs to the Picornaviridae is classified 
into about 100 kinds of human serum protein types, shows a variegated infectious disease, and becomes 
a cause from a clinical manifestation. Therefore, separation identification of a virus is needed for 
deciding a pathogen. However, a current enterovirus separation method of identification separates a 
virus using cultivation, and the protection test is further needed for identification. And two - four weeks 
is required for the isolation culture of these viruses. The separation stock which the protection test which 
furthermore used the neutralization antiserum of a standard stock cannot human serum protein type 
judge appears frequently. This is considered for the gene of enterovirus to vary extremely in a nature at 
high speed, and production of the antiserum which always neutralizes a fresh separation stock is needed 
for these solutions. In chlamydia (Chlamydia), the approach of detecting for a short time, using a DNA 
probe as a direct detection method of the pathogen of an infectious disease is established. However, the 
detection sensitivity is low, and in enterovirus, in order that the amount of viruses required for the probe 
method may not be obtained from a patient specimen but the gene of enterovirus may vary to a high 
speed extremely still like previous statement, the difficulty of identification is expected with the oligo 
probe of a standard stock. High sensitivity and polymerase chain reaction method [Polymerase Chain 
Reaction which amplifies DNA specifically Law, ; which writes this as the "PCR method" below, after 
Saiki et al., Science, 230 volumes, pl350-1354, and 1985 reference] are developed the PCR method 
using a primer complementary to the base sequence of a 5'-untranslation region, and 5' — by the PCR 
method using the primer which has a complementarity in the base sequence of the gene field which 
carries out the code of the ****4 and ****2 protein in - untranslation region [Rotbart. by which 
enterovirus is detected H. and 5. J. Clinical microbiology, and 28 438-442 (1990); Olive.D., M., 5 
J.general Virology., 71, and 2141-2147 (1990) -- ] . However, these approaches cannot identify the 
human serum protein type of enterovirus, therefore enterovirus is detected in a higher precision and the 
approach of judging a human serum protein type is searched for. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention persons have a specific base sequence in a part of 5'- 
untranslation region of enterovirus, and the human serum protein type of enterovirus. Detection [ high 
sensitivity picornaviruses /, such as enterovirus, ] is possible by amplifying a field including the gene 
field which carries out the code of some ****4 and ****2 proteins, and detecting this magnification 
gene DN A, Furthermore, a human serum protein type uses a known epidemia enterovirus separation 
stock for this magnification gene DNA, and the same field as the above is combined under the produced 
DNA probe which amplified and carried out the indicator, and **** conditions. By detecting the joint 
indicator DNA and analyzing the class of united probe, it finds out that discernment of the highly 
precise human serum protein type of enterovirus is possible, and came to complete this invention. 
[0005] According to this invention, in this way A part of 5 ? -untranslation region of 1. (i) enterovirus The 
oligonucleotide which has a complementarity is used for the mold intersection of the upstream of the 
gene field which carries out the code of some ****4 and ****2 proteins, and a down-stream mold 
intersection as a primer. The gene field which carries out the code of some ****4 and ****2 proteins 
which have a specific base sequence in a part of 5 ? -untranslation region of enterovirus and the human 
serum protein type of enterovirus is amplified, (ii) The method of detecting the enterovirus characterized 
by detecting this magnification gene DNA, 2. A part of 5 f -untranslation region of an enterovirus 
separation stock with the strange (i) human serum protein type The oligonucleotide which has a 
complementarity is used for the mold intersection of the upstream of the gene field which carries out the 
code of some ****4 and ****2 proteins, and a down-stream mold intersection as a primer. The gene 
field which carries out the code of some ****4 and ****2 proteins with which a human serum protein 
type has a specific base sequence in a part of S'-untranslation region of a strange enterovirus separation 
stock and the human serum protein type of enterovirus is amplified. This magnification gene DNA is 
solid-phase-ized to a microplate. A part of 5 ! -untranslation region of the separation stock of the epidemia 
enterovirus of known [ human serum protein type / (ii) ] The oligonucleotide which has a 
complementarity is used for the mold intersection of the upstream of the gene field which carries out the 
code of some ****4 and ****2 proteins, and a down-stream mold intersection as a primer. And carry 
out an indicator and it considers as the DNA probe for human serum protein type discernment, the gene 
field which carries out the code of some ****4 and ****2 proteins with which a human serum protein 
type has a specific base sequence in a part of 5 f -untranslation region of a known epidemia enterovirus 
separation stock, and the human serum protein type of enterovirus - magnification — A DNA probe is 
added to the DNA solid phase-ized microplate of the above (i). (iii) The human serum protein type 
discernment approach of the enterovirus which is made to carry out hybridization under **** 
conditions, and is characterized by analyzing the class of joint probe, 3. The oligonucleotide which has a 
complementarity in the mold intersection of the upstream of the gene field which carries out the code of 
a part of 5'-untranslation region of (i) enterovirus and some ****4 and ****2 proteins is the following 
array (1). 

CTACTTTGGGTGTCCGTGTT (1) 

The oligonucleotide which comes out, has the base sequence shown and has a complementarity in a 
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down-Stream mold intersection is the following array. TGGTGGTGGAAGTTGCCTGA (2) 
Detection or the discernment approach of of the above 1 or the enterovirus of 2 characterized by being 
the oligonucleotide which comes out and has the base sequence shown is offered. 
[0006] Detection and the discernment approach of the enterovirus of this invention are further explained 
to a detail below, a particle symmetrical with the regular icosahedron of the ether resistance in which 
"picornavirus" does not have an envelope in this specification » it is ~ the diameter of 20-30nm — it is — 
a core — single stranded RNA - having — the molecular weight of this RNA — about 2.5x106 it is — the 
virion which has infectivity and has the function of mRNA is meant, moreover, "enterovirus" — the 
above-mentioned Picornaviridae - belonging and pH3.0 - stable - the buoyant density in the inside 
of CsCl — 1.32-1.35g/cm3 it is - virion is meant and the Coxsackie A group virus, the Coxsackie B 
group virus, echovirus, enterovirus, a poliovirus, etc. are included by this enterovirus, further — 
"rhinovirus" - the above-mentioned Picornaviridae - belonging and pH3.0 ~ unstable - the buoyant 
density in the inside of CsCl - 1.38 - 1.40 g/cm2 it is - virion is meant. One description of this 
invention is to identify the human serum protein type of this enterovirus while detecting enterovirus by 
analyzing the class of probe which the human serum protein type increased a part of gene of the strange 
enterovirus separation stock origin, made combine by the hybridization under the DNA probe and the 
**** conditions that magnification and the human serum protein type which carried out the indicator 
produced the same field from the gene of a known epidemia enterovirus separation stock, and combined. 
Such an approach enables it to identify the human serum protein type of enterovirus, while enterovirus is 
detectable in a high precision. 

[0007] Since a close relationship [ a human serum protein type / between those with about 70 sorts, and 
each human serum protein type ], as for enterovirus, it is desirable to use the hybridization under the 
**** conditions which discernment of a human serum protein type is difficult, and are used by this 
invention on the occasion of discernment of a human serum protein type on the usual hybridization 
conditions. Here, the hybridization under **** conditions means the hybridization under existence of a 
formamide. Especially the abundance of the formamide in this hybridization condition usually has 40 - 
60% of desirable within the limits 20 to 70%, and especially reaction temperature has desirable within 
the limits of 40-60 degrees C 40-70 degrees C. Although there is especially no limit in reaction time, 
within the limits of 1 - 24 hours is usually suitable. Although a standard stock and a separation stock 
(they are a vaccine stock and a decomposition stock in the case of a poliovirus) will be distinguished in 
the same human serum protein type and discernment of the human serum protein type of a separation 
stock is impossible in the hybridization under the above-mentioned **** conditions As a source of 
enterovirus gene DNA for the DNA probe creation for human serum protein type discernment The DNA 
probe for human serum protein type discernment by which the human serum protein type was created 
using the known epidemia enterovirus separation stock (namely, enterovirus stock which was in fashion 
and was separated within the past ten years) is used. It becomes discriminable [ detection of each 
enterovirus, and a human serum protein type ] by performing hybridization under the above-mentioned 
**** conditions, and analyzing a joint pattern. 

[0008] Magnification of a gene field including the human serum protein type specific base sequence of 
enterovirus, i.e., "the gene field which carries out the code of some ****4 and ****2 proteins which 
have a specific base sequence in a part of 5'-untranslation region of enterovirus and the human serum 
protein type of enterovirus", can be performed as follows. First, the isolation culture stock from clinical 
specimens, such as cerebrospinal fluid extracted at the time of a medical examination, and a clinical 
specimen and the human serum protein type by which subculture is carried out extract RNA from a 
known enterovirus standard stock etc. with a conventional method, and produces cDNA for this extract 
RNA using reverse transcriptase. The die length which includes the gene field which carries out the code 
of the S'-untranslation region of enterovirus, and ****4 and ****2 for the oligonucleotide which has a 
human serum protein type specific base sequence, i.e., "the oligonucleotide which has a 
complementarity in the mold intersection of the upstream of the gene field which carries out the code of 
a part of S'-untranslation region of an enterovirus separation stock and some ****4 and ****2 proteins, 
and a down-stream mold intersection", as a primer in this cDNA amplifies the gene DNA field of about 
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650 bases, the PCR method for which magnification of a gene is usually used - [ - JP,6 1-274697, A, 
JP,62-281,A, 239 Sakai sScience(s), and p487-491 reference] can perform the detail of this PCR method 
easily. 

[0009] On the occasion of magnification of a gene field including the human serum protein type specific 
base sequence of enterovirus, as an oligonucleotide which can be used as a primer The oligonucleotide 
which has a complementarity in the mold intersection of the upstream of a gene field including a human 
serum protein type specific base sequence, and a down-stream mold intersection, Namely, if "the 
oligonucleotide which has a complementarity in the mold intersection of the upstream of the gene field 
which carries out the code of a part of 5 ? -untranslation region of enterovirus and some ****4 and ****2 
proteins, and a down-stream mold intersection" is used for coincidence You may be what kind of 
oligonucleotide. It is appropriate to use as a primer the oligonucleotide which was specific to 
enterovirus, and set the high base sequence of similarity as the 5'-untranslation region (upstream mold 
intersection) and ****2 field (down- stream mold intersection) between seeds, and carried out 
chemosynthesis in them based on the base sequence based on desirable known human serum protein 
type specific base sequence data. 

[0010] As the primer which carried out chemosynthesis, i.e., an oligonucleotide which has a 
complementarity in the mold intersection of the upstream of an enterovirus specific gene field, it is the 
following array (1). 
CTACTTTGGGTGTCCGTGTT (1) 

The oligonucleotide which has a complementarity in a down-stream mold intersection is the following 
array (2). 

TGGTGGTGGAAGTTGCCTGA (2) 

It is more desirable to use the primer which comes out and has the base sequence shown. The 
chemosynthesis of the primer mentioned above is model 381 -A, the known the nucleic-acid-biosynthesis 
machine usually used, for example, Applied Biosystem make, in itself. It can carry out easily with the 
solid phase synthesis method using a DNA synthesis machine etc. Like the above, polyacrylamide gel 
electrophoresis, agarose gel electrophoresis, etc. which are usually used can separate, and the gene field 
DNA including the human serum protein type specific base sequence of the enterovirus which was 
carried out and was amplified by the PCR method can be detected as a band, and, thereby, can check the 
gene DNA of the enterovirus origin. In addition, detection of the DNA band after electrophoresis can be 
dyed by the ethidium bromide, and UV irradiation can perform it easily. 

[001 1] DNA of "the gene field which carries out the code of some ****4 and ****2 proteins with which 
a human serum protein type has a specific base sequence in a part of 5 ? -untranslation region of a strange 
enterovirus separation stock and the human serum protein type of enterovirus" obtained by the approach 
explained in full detail above is denatured with a conventional method, and it fixes on a microplate, and 
considers as Sample DNA (this may be called "solid phase-ized DNA" below), the approach same on 
the other hand as the above ~ DNA of "the gene field which carries out the code of some ****4 and 
****2 proteins with which a human serum protein type has a specific base sequence in a part of 5 f - 
untranslation region of a known epidemia enterovirus separation stock, and the human serum protein 
type of enterovirus" - magnification - and an indicator can be carried out and it can consider as the 
DNA probe for human serum protein type discernment. The indicator of this DNA probe for human 
serum protein type discernment changes and uses for Biotin dUTP a part of dTTP used for example, for 
a DNA magnification reaction, and can carry it out easily by performing DNA magnification. 
[0012] the solid phase-ized DNA (sample DNA) above-mentioned after denaturing various kinds of 
DNA probes for human serum protein type discernment obtained in this way ~ in addition, the human 
serum protein type of enterovirus used for preparation of solid phase-ized DNA (sample DNA) is 
discriminable by carrying out hybridization under said **** conditions, and detecting the class and 
amount of the DNA probe for human serum protein type discernment which were combined to solid 
phase-ized DNA using enzyme-labeling avidin etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, an example is given and this invention is further explained to a detail. 
Example 1 It experimented using the 31 following kinds of human serum protein type picornavirus 
standard stocks by which subculture is carried out in detection of a picornavirus standard stock, and 
(Discernment A) use microorganism National Institute of Health of a human serum protein type. Each of 
such picornaviruses is standard stocks with which the human serum protein type is identified by the 
protection test which used the specific antiserum. 
[0014] 
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[0015] (B) The precipitate after settling extract above-mentioned each virus liquid of RNA by 
ultracentrifiige actuation by shoe cloth 15% It collected in Tris-EDTA, the phenol/chloroform extraction 
was performed, and ethanol precipitate was performed. 

(C) cDN A which originates in each virus using a reverse transcriptase (Bthesda Research Laboratories) 
by using as mold each RNA obtained by the synthetic aforementioned (B) term of cDNA was 
compounded. 

[0016] (D) the primer pair which can amplify the gene of the picornavirus of the synthetic 
aforementioned (A) term of the primer for PCR in common a human serum protein type - the 
following array (1) which has a complementarity to each of a 5 ! -untranslation region and ****2 field 
based on the base sequence of the gene field which carries out the code of the ****4 and ****2 protein 
with a specific base sequence, and array (2) CTACTTTGGGTGTCCGTGTT (1) 
TGGTGGTGGAAGTTGCCTGA (2) 

the primer of 20 bases shown by ********** „ phospho friend DAITO (Phosphoramidite) - law - 
Applied Biosystem make and model 381 -A It compounded using the DNA synthesis machine, refined 
using the OPCTM cartridge, and was used as a primer of PCR. 

[0017] (E) Magnification of the gene for solid phase-ized DNA preparation (sample DNA) (PCR) 
As reaction mixture, it is 10X. Buffer-solution (Reaction Buffer) lOmicrol for a reaction, Deoxy 
nucleotide 3 -phosphoric-acid mixed liquor (dATP, dCTP, dGTP, and dTTP; 1.25 mM each content) 
16microl, The above-mentioned synthetic primer (1) (50microM) 2.0microl and the above-mentioned 
synthetic primer (2) (50microM) 2.0microl, Picornavirus cDNA compounded by the aforementioned (C) 
term Distilled water is added to lOOng-lmicrog and Taq polymerase (TAKARA SHUZO make) lmicrol 
(5Unit), and it is total lOOmicrol. What was carried out was prepared. The denaturation process of a base 
acid was set up for 95-degree-C 30 seconds, it set up 1 minute and 45-degree-C base chain expanding 
process for the annealing process in 72-degree-C 2 minutes, and 1 cycle amplified 35 cycles of targets 
DNA using the amplification system (amplification system; SHITASU). This magnification gene was 
used as a sample DNA for solid-phase-izing. 

[0018] (F) Magnification of the gene for DNA probe preparation for human serum protein type 
discernment (PCR) 

It is 10X as reaction mixture. Buffer-solution (Reaction Buffer) lOmicrofor reaction 1, Deoxy nucleotide 
3-phosphoric-acid mixed liquor (dATP, dCTP, and dGTP; 1.25 mM(s)each dTTP; 0.94 mM) 16microl, 
Biotin-1 l-dUTP(Enzo Diagnostics)16.7microl, The above-mentioned synthetic primer (1) (50microM) 
2.0microl and the above-mentioned synthetic primer (2) (50microM) 2.0microl, Picornavirus 
cDNAlOOng-lmicrog compounded by the aforementioned (C) term It reaches, distilled water is added to 
Taq polymerase (TAKARA SHUZO) lmicrol (5Unit), and it is total lOOmicrol. What was carried out 
was prepared. The denaturation process of a base chain is set up for 95-degree-C 30 seconds, it sets up 1 
minute and 45-degree-C base chain expanding process for an annealing process in 72-degree-C 2 
minutes, and 1 cycle is amplification. 35 cycles of targets DNA were amplified using the system 
(SHITASU). The gene DNA by which the indicator was carried out by this biotin was used as a DNA 
probe for human serum protein type discernment. 

[0019] (G) The ethidium bromide was added to agarose gel of 3.0% of checks of the magnification gene 
DNA by gel electrophoresis ml 0.5microg /, and electrophoresis of DNA amplified by the above (E) and 
the (F) term was performed. 254nm ultraviolet rays were irradiated after migration, the coloring reaction 
of the ethidium bromide detected the DNA band, and the target DNA band of about 650 bases 
originating in the gene field which carries out the code of some ****4 and ****2 proteins which have a 
specific base sequence in the part and human serum protein type of a 5 f -untranslation region of 
enterovirus was checked. 

(H) The gene DNA amplified by purification of Magnification DNA, the density measurement above 
(E), and the (F) term was settled after an extract and using ethanol under a phenol/chloroform, it 
collected, and concentration was computed with the absorbance of 260nm. 
[0020] (I) Plate hybridization microplate solid phase technique (Inouye 

Hondo.J.Cli.Microbiol.28:1469.1990) It carried out by the strange method. They are 1.5M NaCl, lOmM 
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sodium phosphate, and lOmM after thermal denaturation and about 50ng / lOOmicrol/well in the sample 
DNA refined by the above-mentioned (H) term. It is a microplate (NUNC-IMMUNO PLATE 
MAXISORP F96) under EDTA existence. It solid-phase-ized in 37-degree-C 2 hours. This was washed 
3 times by PBS-Tween 20, and the unreacted sample DNA was removed. Hybridization performed 
1 .25ng / 50 degree C of 1 OOmicrol/well for the DNA probe for human serum protein type discernment 
refined by the aforementioned (H) term to said microplate after thermal denaturation for 8 hours under 
50% formamide, 0.75MNaCl, 0.1%Tween 20, and Salmon sperm 50microg/ml existence. The 
microplate was washed 3 times by PBS-Tween 20 after hybridization, and the DNA probe for unreacted 
human serum protein type discernment was removed, next, 1:1,000 diluent (1%BSA, 0.1% Triton X- 
100, and PBS-Tween 20) of peroxidase-labeling streptoavidin — dropping — it was made to react for 
room temperature 2 hours It is after 3 times washing, 0.01 2%H2 02 and 0.04% alt.phenylenediamine, 
and 0.05/0.024M at PBS-Tween 20 about a microplate again. An sodium phosphate-citric acid (pH5.0) 
is made to react in the state of protection from light at a room temperature in addition for 30 minutes so 
that it may become 1 OOmicrol/well, and it is 4 Ns. 50micro 1/well of sulfuric acids was added, and the 
reaction was stopped. The absorbance (OD) was measured for the amount of coloring of the microplate 
produced by the reaction on the wavelength of 492nm using the microplate reader (Biorad make). It 
asked for the binding fraction (%) of the DNA probe for human serum protein type discernment from 
the absorbance of each microplate as follows. 

Binding fraction (%) =(OD value of hybridization of solid phase-ized DNA [ of the OD value / same 
human serum protein type virus origin of the hybridization of a solid phase-ized DNA of the human 
serum protein type virus origin and the DNA probe for discernment which are different in ** ], and 
DNA probe for discernment) xlOO. 

The result is shown in the 1st table. In addition, each null column in the 1st table is the value of less than 
10% of association. 
[0021] 
[Table 2] 
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[0022] (J) The amplified target DNA band was detected by the gel electrophoresis after PCR about 
results and all the **** picornavirus standard stocks for consideration (31 shares). Moreover, as a result 
of performing plate hybridization, the cross reaction was not accepted between the magnification DNA 
of each human serum protein type origin as the joint pattern shown in the 1 st table. It became clear from 
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this joint pattern for detection of enterovirus and discernment of each human serum protein type to be 
possible. 

[0023] Example 2 It experimented using the enterovirus separation stock with which it dissociated from 
the patient of (Discernment A) use microorganism following of detection of an enterovirus separation 
stock, and a human serum protein type, and the human serum protein type was identified by the 
protection test using the specific antiserum, and the standard stock of an example 1 . 
(1) Enterovirus separation stock [Table 3] 
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[0024] (2) Standard stock fTable 41 
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[0025] (B) the experiment approach and the approach of each virus of the result above to the example 1 
given in (B) term ~ RNA - extracting -- an approach given in (** C) term - every — cDNA was 
compounded. Furthermore, as a result of amplifying the gene for solid phase-ized DNA preparation by 
the approach given in (** E) term, amplifying the gene for DNA probe preparation for human serum 
protein type discernment by the approach given in (** F) term and performing gel electrophoresis given 
in (** G) term about these magnification genes DNA, the magnification gene DNA band originating in 
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all the used stocks has been checked. After refining these magnification gene DNA by the approach 
given in (** H) term and performing density measurement, plate hybridization was carried out like (** 
I) term publication, and the binding fraction (%) of each probe was computed. The result is shown in the 
2nd table - the 4th table. In addition, the binding fraction of the null column of front Naka is 10% or less 
of value. 
[0026] 
[Table 5] 
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[0027] 
[Table 6] 
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[0028] 
[Table 7] 
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[0029] The cross reaction was not accepted between the same human serum protein types between solid 
phase-ized DNA of the standard stock origin of all the DNA probes and each human serum protein types 
of the used enterovirus separation stock a passage clear from the joint pattern shown in the 2nd table - 
the 4th table. On the other hand, about the separation stock in each human serum protein type, the high 
cross reaction was accepted on the epidemia viral isolation stock (between the same human serum 
protein types) separated within about ten years. The gene field where a human serum protein type has a 
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specific base sequence in said human serum protein type of a known epidemia enterovirus separation 
stock (stock separated within about ten years) from the above result was amplified, and when 
performing hybridization using the DNA probe for human serum protein type discernment obtained, it 
became clear for detection of epidemia enterovirus and discernment of a human serum protein type to be 
easily possible. 



[Translation done.] 
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